I. INTRODUCTION
The galaxy III Zw 77 ( = 111 Zw 1622 + 41 =Mrk 699), was identified as a compact galaxy by Zwicky (1966) , who published a 200-inch (5.08 m) Hale telescope direct photograph of it. The galaxy is an almost stellar object, with apparent photographic magnitude m p = 15.4 and apparent diameter <2". It shows no apparent stellar structure but has a very faint halo with width <0.5" surrounding the central, high-surface brightness nucleus. Zwicky (1966) published a description of the spectrum of III Zw 77 which clearly shows that it is a Seyfert 1 galaxy, although he did not use this name. More recently, detailed spectrophotometric measurements of III Zw 77 were pubhshed by O'Connell and Kingham (1978) and by Kunth and Sargent (1979) . Their spectra show that III Zw 77 is a Seyfert galaxy with unusually high ionization, having quite strong Unes of [Ne v] , [Fe vu], and [Fe x] . Furthermore, in III Zw 77 the broad H i emission lines are relatively narrow for a Seyfert 1 galaxy, and Fe n emission, which covers much of the spectrum in most Seyfert 1 galaxies, ) is either quite weak or entirely absent. For all these reasons, III Zw 77 seemed an ideal object in which to search for weak emission Unes, particularly of high x Lick Observatory Bulletin No. 866. ionization, which are hopelessly lost by blending with stronger Unes, if present at all, in typical Seyfert galaxies. The present paper is thus devoted to an observational study of the spectrum of III Zw 77 and to the conclusions about its structure and the physical mechanisms occurring in it that can be drawn from measurements of its spectrum.
II. OBSERVATIONS
Spectral data were obtained of III Zw 77 with the image-tube image-dissector scanner developed by Robinson and Wampler (1972) and the Cassegrain spectrograph and peripherals developed to match it by Miller, Robinson, and Wampler (1976) , on the 3 m Shane telescope of the Lick Observatory. A slit size of 2.7" X 4.0" was used for all the measurements. Gratings of 600 Unes mm -1 ("normal dispersion") and 1200 Unes mm -1
("high dispersion") were used, giving resolutions of approximately 10 À and 5 À respectively, and spectral coverages of approximately 2550 À and 1275 À respectively. The spectra of III Zw 77 used in this investigation are listed in Table 1 , where X 0 gives the low wavelength at which the scan begins, and N ov H stands for normal or high dispersion as defined in the previous sentence. All of the spectral scans were calibrated into wave- 1974, 1977) taken on the same nights as the galaxy scans, with the same observational set-ups. The four high-dispersion scans of 1978 April 11-12 were calibrated into relative energy units by comparison with the low-dispersion scans of 1978 April 9-10. The data reduction was carried out using regular Lick Observatory computer programs, which include a standard atmospheric extinction correction and removal of atmospheric absorption bands in the red and near-infrared spectral regions by comparison with the standard-star measurements. A composite spectrum of III Zw 77, formed by summing all the normal-dispersion scans in Table 1 , is plotted (in two parts) in Figure 1 . It is shown in the rest system of III Zw 77 with the redshift 0.03374± 0.00004 (in the rest system of the Sun), measured from the strong [O m] and [Fe vu] Unes, removed. The short-wavelength limit of the observational data results from increasing extinction in the atmosphere of the earth, while the long-wavelength limit results from decreasing sensitivity of the image tube in the scanner.
III. IDENTIFICATIONS AND INTENSITIES
Each scan Usted in Table 1 was measured individually for emission lines, using standard Lick Observatory interactive reduction programs. For each Une, the local continuum can be drawn on a visual display, and the relative energy flux in the Une, F(line), and its wavelength can be measured. The main uncertainty in the measurement of weak Unes is the placement of the continuum, as can be seen easily in Figure 1 .1 tended to measure only features that I was fairly sure were real lines, and I eUminated from the final list any possible lines that had not been measured independently on at least two different scans. Most of the strong emission Unes are well-known features of Seyfert-galaxy spectra and can be identified immediately. From these identified lines, a curve was constructed for each scan giving the difference between the true wavelength and the measured wavelength (in the rest system of III Zw 77) as a function of wavelength. This wavelength difference, which typically varies systematically between 0 and ± 1.5 A over a particular scan, results from the slightly incorrect assumed redshift used in the reductions (0.0337 independent of the direction of the earth's velocity with respect to III Zw 77), the paucity of unblended comparison Unes in some spectral regions, and the comphcated relationship between channel number and wavelength that results from the image-tube electron optics. The wavelength corrections derived in this way were then apphed to the unidentified Unes in an attempt to identify them. The wavelengths used for all forbidden Unes, except the coronal Unes discussed separately below, are those Usted by Bowen (1960) . OSTERBROCK , 6731, were measured for relative energy fluxes with a special "deblend" program that allows the composite feature to be synthesized by blending assumed Unes with profiles taken from unblended Unes on the same scan, or on other scans taken at the same dispersion. The fluxes, widths, and wavelengths of the assumed Unes can be systematically varied to give the best fit of the artificial blend constructed in this way with the actual observed feature. The [S n] AÀ6716, 6731 Unes are partly but not completely resolved; they were measured as individual Unes in the regular way and also by the deblend method. The values measured for their relative energy fluxes were very nearly the same by the two methods and were simply averaged together.
The final, overall line Ust, giving relative energy fluxes and identifications for all Unes for which this could be done, is collected in Table 2 . Note that the wavelengths, except for those marked by an asterisk, are the laboratory wavelengths of the identified Unes, not the measured wavelengths, for the reasons described above. The measured wavelengths on the individual scans agree with the laboratory wavelengths to ± 1 À, in nearly all cases, and to ± 2 A in all cases.
In discussing the Une identifications, it should first be said that the Lick data do not show any sign of Fe n nor of [Fe ii] in the spectrum of III Zw 77. Kunth and Sargent (1979) reported weak Fe n emission in the groups of multiplets around AA4570, 5190, 5320 that are observed in most, but not all, Seyfert 1 galaxies. There are numerous faint Unes, blends, and features in these regions of the III Zw 77 spectrum, as Figure 1 shows. However, wavelength measurements of the Lick spectra do not give any evidence for presence of the stronger Fe il Unes that occur in Seyfert 1 galaxies, as Usted by PhilUps (1976) for I Zw 1, following the earUer work by Sargent (1968) . PhilUps (1977 PhilUps ( , 1978 has shown that in Seyfert 1 galaxies with a wide variety of strengths of Fe ii emission, the relative strengths of the individual Fe ii Unes to one another are closely the same, a finding 
Note.-n = narrow component; b=broad component; * = measured wavelength. Connell and Kingham (1978) agree with the Lick data that Fe ir is not present or is very weak in III Zw 77, but they do identify several [Fe n] emission lines. However, the Lick spectra do not show detectable lines close enough to the laboratory wavelengths of the Unes they mention nor any of the other [Fe n] Unes expected to be strong on the basis of analogy with emission-hne stars or low-ionization nebulae. The best reference list and discussion of forbidden iron lines, which was extremely useful not only for [Fe n] but for several of the higher stages of ionization of iron discussed below, is the review by Swings and Swings (1969) .
Although most of the identifications are straightforward, a number merit discussion, as follows: Table 2 . The feature near A3889 is identified by O'Connell and Kingham (1978) with Hf A3889 + He i A3889, but its measured wavelength on the Lick scans is A 3892.6 ±0.4. The measured decrease in relative flux along the Balmer series in III Zw 77 makes it unlikely that much of the strength in this feature can be attributed to Hf. On the high-dispersion scans, it definitely appears to be an unresolved blend, with the shortwavelength component somewhat stronger than the long-wavelength component. Swings and Swings (1969) , based on excitation energies, statistical weights, and transition probabiUties, show that these four Unes are expected to be among the strongest of this ion in the ordinary optical spectral region.
[Fe vi]. Two weak Unes, AA5146, 5176, are present. They are expected to be the two strongest Unes in the ordinary optical spectral region, according to colUsionstrength calculations of Nussbaumer and Storey (1978) and Garstang, Robb, and Rountree (1978) Nussbaumer and Osterbrock (1970) .
[Fe x]. The red coronal Une A6374 was identified in the narrow-line radio galaxy Cyg A by Minkowski and Wilson (1956) and confirmed by Osterbrock and Miller (1975) ; the same Une was identified in the Seyfert 1 galaxy NGC 4151 by Oke and Sargent (1968) and confirmed by Weedman (1971) . An emission Une occurs near this wavelength in many Seyfert 1 galaxies, blended with [O i] A6364; it was incorrectly identified by me as Fe il A6369 . However, its measured wavelength, its good correlation with high-ionization Unes, and its poor correlation with well-identified Fe n features soon showed it was actually [Fe x] A6374 Wilson 1979) . There is no doubt that this Une is relatively strong in III Zw 77.
[Fe xi]. The near-infrared coronal Une A7892 was identified in several Seyfert galaxies, mostly Seyfert 1 galaxies, by Grandi (1978) . This Une is also clearly present in III Zw 77.
[ In III Zw 77, the emission feature with measured wavelength A5307.3 ±0.4 shown in Figure 2 Table 2 , which for the high-ionization lines are the mean values of the coronal wavelengths from the Revised Multiplet Table (Moore 1945 ) and the wavelengths from coronal spectra given by Jefferies (1969) , these wavelengths correspond to redshifts of -1-0.7 À and +2.4 Á respectively. Adopting the mean of these two redshifts, the [Fe xiv] green line is expected at A5304.6 ±1.0 in III Zw 77, and, combined with a [Ca v] 3 P 2 -D 2 emission Une of equal strength, the two lines would give a blend with mean wavelength 5306.8 ±0.5, quite close to the measured wavelength. Finally, the A 5307 feature in III Zw 77 appears to be broader than a single Une, and quantitative estimates of its width, described in the next section, are fairly conclusive in showing that it is not a single line, but a blend. For these reasons, it seems quite Ukely that [Fe xiv] A5303 is present in the spectrum of III Zw 77 and contributes roughly half the intensity of the A 5307 feature.
There is an unidentified feature apparently present on the short-wavelength side of [Ne v] A 3426, although not resolved from it and possibly merely a wing of this strong forbidden Une. Its wavelength, given in Table 2 , is 3409.5 ± 1.8 from two high-dispersion scans. The feature at A5283.4±0.5 is clearly a blend and, as stated above, probably contains [Fe vu] A5277.7; in addition, there must be at least one other line, perhaps at about A 5290, but no plausible identification has been found for it.
The most puzzUng unidentified feature is an apparent blend at about A7060. It appears to be made up of a stronger, sUghtly broader line at A7067.0±1.5, and a weaker, sUghtly narrower Une at A7042.1 ± 1.4, but this decomposition is not unique. If this way of spUtting up the profile is correct, the stronger feature is probably He i A7065.3 2 3 P-3 3 5'. The weaker feature is unidentified, as is another, apparently real Une at A7613.1 ±2.8. There are probably several additional Unes that could be measured on the Lick scans, for much of the apparent "noise" seen on the tracing with a greatly enlarged energy scale in Figure 1 is real, but I tended to measure only those Unes of which I was almost certain. The measured relative energy fluxes for the Unes on each scan were expressed as ratios relative to the flux in Hß, and the mean value for each Une, the formal probable error of the mean, and the number of scans on which each line is measured are all Usted in Table 2 . It is straightforward to form the ratio for all the scans on which Hß was directly measured, but it Ues outside the range of the two, normal-dispersion, near-infrared scans and also outside the range of the ultraviolet and red high-dispersion scans. To normalize the long-wavelength scans that do not include Hß, the relative energy fluxes of all the Unes in them were measured with respect to the flux in the Ha-[N n] blend; for the relative flux in this blend with respect to the flux in Hß, the mean value measured from the three low-dispersion scans, F(Ha, [N ii])/F(Hß)=4.679±0.337, was adopted. For the short-wavelength, high-dispersion scans that do not include Hß, the normalization was carried out by adopting an Hß flux that gave the best match with the mean relative energy fluxes for several of the stronger Unes measured on scans that do include Hß. Each of these stronger Unes used in the normalization was then treated as if there were one less independent measurement when the probable error was calculated. As a result of this normalization process, there is a probable error in addition to the one Usted in Table 2 which comes into play only when comparing Unes in the far red spectral region with Unes at wavelengths below A 5721. This additional probable error, resulting from fitting together measurements over a wide wavelength interval, is about ±7% for the H«-[N n] blend and the Unes with A >7000 À, and about half this much for [S n] and the Unes in the wavelength range 5721 À<A<6548 À.
To give the absolute values of the fluxes of the Unes Usted in Table 2 , the measured energy flux in Hß, corrected to outside the Earth's atmosphere but in the frame of reference of III Zw 77, is F(Hß) = 9.4±0.4X10 ~1 4 ergs cm -2 s -1 . This absolute value is perhaps more subject to systematic error than the relative fluxes in Table 2 because the caUbration methods used were all chosen to optimize the latter. Nevertheless, because of the large number of independent scans available for III ZW 77, the error is satisfactorily small. Using a standard value of the Hubble constant H 0 =60 km s -1 Mpc -1 (Sandage and Tammann 1974), this flux corresponds to an emission-Une luminosity L(Hß) = 0.83 X10 8 L q or L(Ha) = 3.6X 10 8 L 0 .
IV. LINE WIDTHS AND PROFILES
It is clear that III Zw 77 is a Seyfert 1 galaxy in that the H i Unes are seen by inspection of Figure 1 to be OSTERBROCK Vol. 246 broader than the forbidden emission Unes, although not as much broader as in many Seyfert 1 objects (see, e.g., . The H i profiles appear to be combinations of a narrow-line component, with a profile much like the forbidden Unes, and a broad-line component much like the extreme Seyfert 1 galaxies Mrk 376 and Mrk 509. Seyfert galaxies with this combined type of profile may be called Seyfert 1.5 galaxies or by a number between 1 and 2 indicating the relative mixture of broad (Seyfert 1-like) and narrow (Seyfert 2-like) components on the H i profiles. Ill Zw 77 would be classified as approximately a Seyfert 1.2 galaxy on this basis. However, it is very difficult to make a sharp distinction between the broad and narrow components in this particular galaxy; in fact, at the present time, I have found it impossible to do so. Work on this problem is continuing as part of a systematic study of H i profiles in Seyfert 1 galaxies and will be reported later. For the present, I have only been able to measure each entire H i line as a unit, and these are the intensity measurements listed in Table 2 . The profiles of the broad H i Unes have relatively weak wings extending out to give full widths at zero intensity (FWOI) approximately 11,000 km s -1 ± 1000 km s -1 for Hß and 10,600 km s -1 ±500 km s _1 for Ha, measured directly from the tracings. These are close enough to be regarded as the same. The full width at half-maximum (FWHM) of Hß, corrected for the instrumental profile assuming a Gaussian form, is 800 km s -1 ±40 km s -1 ; the FWHM of Ha could not be accurately measured because of the blending effects of [N il] XX6548, 6583.
For He i À 5876, only a narrow-line component is clearly visible, somewhat broader than the [Fe vu] XA5721, 6087 on either side of it. The FWHM of this A 5876 profile, corrected for instrumental resolution, is approximately 800 km s -1 ± 100 km s -1 . The profile is distorted somewhat on the long-wavelength side, probably by interstellar Na i D-line absorption within III Zw 77. There may possibly be a very faint, broad component of He i A 5876, but, if so, it is so weak that it can only barely be present on the Lick scans. If it is there, its FWOI appears to be only about 5000 km s _1 . but obviously this is only very crudely determined for such a weak feature.
For He n A4686, there does appear to be a weak, broad component, as can be seen in Figure 1 . If it is really A4686 and not an accidental blend of several fainter Unes, it has a fairly sizable blueshift with respect to the narrow lines and the broad components of the H i Unes. This feature was measured on several scans, and its relative energy flux as well as its measured wavelength, A4673.9± 1.2, are listed in Table 2 . If it is indeed a broad component of He n, it is blueshifted with respect to the narrow component by Azae -0.0025. In the ultraviolet, He n A 3203 cannot be divided into narrow-line and broad-line components because of the power signal-to-noise ratio resulting from strong extinction in the earth's atmosphere. I tried very hard to make this separation but was unable to achieve consistent results.
All the forbidden Unes in III Zw 77 have essentially single, narrow-line profiles, except that, on some of the strongest Unes, with very good signal-to-noise ratio, very faint broad wings can be seen. We have noticed similar wings on Lick scans of several other Seyfert 1 galaxies . The FWHM of several of the stronger forbidden Unes in III Zw 77 were measured by comparing the half-widths of their observed profiles with the half-widths of synthetic profiles formed by the convolution of the instrumental profile (which was taken to be the profile of a sharp comparison Une) with a Gaussian of various assumed half-widths. This procedure is described in further detail by Koski (1978) . In the present paper, the FWHM of the forbidden Unes were ¿1 measured using high-dispersion scans, except for [Fe xi] A7892, for which only normal-dispersion scans are available. The results are tabulated in Table 3 . As can be seen, there is a clear trend of increasing width with higher ionization potential. As stated above, the A 5303 FWHM is considerably greater than the FWHM of the other high-ionization Unes, suggesting, as its appearance does, that this feature is in fact a blend. The measured FWHM for this feature does agree well with that expected for two Unes split by 5 Á, one ([Fe xiv] A 5303 redshifted to A5304) with FWHM 450 km s _ *, the other ([Ca v] A5309) with FWHM 260 km s" 1 .
V. CONTINUOUS SPECTRUM
Outside the emission Unes, the spectrum of III Zw 77 is mostly continuous. Only a few absorption Unes can be seen. The best marked is Ca n A3933, with an equivalent width in the rest system of III Zw 77 of W 0 = 1.7 ±0.3 Á. Undoubtedly, Ca n A 3968 is also present and somewhat affects the measured strength of [Ne m] A 3967. A weak Na i A 5893 absorption Une is also present with IF o rr 0.5±0.1 À; it affects and is affected by the He i A5876 emission line. Very probably these lines are inter- -Composite high dispersion spectrum of III Zw 77, XÀ5100-5500 in the rest system of the object. Vertical scale, relative energy flux units per unit wavelength interval; horizontal scale, wavelength in angstrom units. stellar in origin, for the Mg \b À5179 feature is not seen in the spectrum of III Zw 77. However, it could be weakly present but masked by the numerous emission Unes in this region (see Fig. 2 ). There is also a weak, unidentified absorption feature at A3827 with Wq -\.\ ±0.4 À.
The continuous spectrum was decomposed, using a computer program developed by B. F. Hatfield and modified by J. M. Shuder, into a combination of a power-law featureless continuum F"oc»> -a and a normal-galaxy spectrum. The latter was taken as the sum of the spectra of the two elliptical galaxies NGC 6482 and NGC 6702. The program makes the overall best fit, with the exponent a and the relative fraction of the composite spectrum that is featureless continuum / FC as free parameters. For III Zw 77, assuming a standard extinction within our Galaxy from the secant law, the resulting best fit is -1.5 ±0.25 and / FC ^ 0.85 ±0.10, the fraction of the total flux at A4800 that is in the featureless continuum. With no reddening correction assumed for interstellar extinction in our Galaxy, the correspotíding parameters are -1.5 ±0.25 and / FC = 0.78 ±0.08.
The measured equivalent width of the total Hß emission Une (in the rest frame of III Zw 77) is = : 63±3 Á. It can be expressed more significantly in terms of the featureless continuum as íT FC =74±9 Á. This is considerably larger than the Hß equivalent width W-29k which results from complete conversion of ionizing photons in a power-law spectrum, F^oc?
-15 , into the recombination H i Unes (Searle and Sargent 1968). Thus, if photoionization is the main energy input to the ionized gas in III Zw 77, the featureless continuum must be less steep further into the ultraviolet, or there must be considerable conversion of higher Balmer Unes into Hß.
The former interpretation is in good agreement with the result of Shuder (1980) , who found that the power law F^oc*/ -115 provides about the correct number of ionizing photons, on the mean, for a wide variety of active galactic nuclei and quasars.
VI. INTERPRETATION
The measured relative energy fluxes, wavelengths, line widths, and line profiles listed in the previous sections should be predicted by any complete physical model of III Zw 77. A model that fails to predict them (within their observational errors) is incorrect, although any model that does predict them all is, of course, not necessarily correct. As we have no well-defined model capable of making specific numerical predictions, we shall discuss the observations in terms of the general structure which has been proposed by many authors. This structure includes a high-density region where the broad Unes are formed and where the internal velocity spread is given by the FW0I of the broad Unes, and a low-density region where the narrow Unes, including all the forbidden lines (except for their faint, broad wings) are formed, and which has a considerably lower internal velocity spread.
There is probably interstellar dust present within the narrow-line region of III Zw 77, but the resulting amount of extinction cannot be estimated from the Balmer decrement of the H i Unes, as is often done (Osterbrock and Miller 1975; Costero and Osterbrock 1977; Koski 1978) because the narrow components cannot be accurately separated from the broad components of these lines, as mentioned above. The broad components, in addition to being not representative of the narrow-Hne region, are affected by density effects, such as colhsional excitation and resonance fluorescence, and hence are not suitable for determining the extinction . A detailed study by R. D. Cohen of Seyfert 1.5 galaxy spectra is now underway at Lick Observatory, and we hope that when it is completed we may be able to separate the narrow-Hne profiles and derive the extinction from them. However, for the present, all we can do is adopt an estimated value for illustrative purposes. Thus the calculations in the discussion that follows are carried out for two different assumptions: no extinction, using the observed relative energy fluxes; and an amount of extinction corresponding to v =0.25, using the relative energy fluxes corrected for this amount of reddening with the average interstellar extinction curve of Savage and Mathis (1979) . This particular value was chosen because it is the extinction that is derived from the H i narrow-Hne components of the high-ionization Seyfert 1.5 galaxy NGC 4151, in which the broad and narrow components can be separated (Osterbrock and Koski 1976) .
From the reddening-corrected, relative energy fluxes of 1/2 to be a good approximation over the whole range of temperatures at which these lines are likely to be formed, using the cross sections calculated by Pradhan (1976) . Here, because the two lines are so close in wavelength, the derived conditions are almost independent of assumed reddening.
The Nussbaumer and Storey (1978) , gives V e = 9.1X10 4 cm" 3 for an assumed r=10 4 K, or A^ = 1.1X10 4 for r=2X10 4 K. Although these authors do not calculate Une ratio for higher temperatures, fairly straightforward extrapolation of their results shows T=4X 10 4 will not fit the observed ratio for any electron density; at this temperature, X5176/X5146 is below the low-density Umit. The calculations of Garstang, Robb, and Rountree (1978) give fairly similar results; N e = \3X 10 5 cm" 3 for an assumed r=10 4 K, while, at T=2X10 4 K, the observed ratio cannot be fitted at any density. The calculations of Nussbaumer and Storey (1978) are those recommended in the comprehensive review of electronexcitation cross sections by Henry (1981) .
A total of five lines of [Fe vu] are observed in III Zw 77, and since they come from levels covering a considerable range in excitation potential, they can be used to provide information on the temperature and density in the emitting region. The necessary colhsion strengths were calculated by Nussbaumer and Osterbrock (1970) . The best overall fit of the observed Une ratios as Usted in Table 2 is given by r=2.0X 10 4 K, A^=2.1X10 6 cm" 3 ; this is based on calculations of the Une-emission coefficients for [Fe vu] extended to higher temperatures than those tabulated in Nussbaumer and Osterbrock (1970) . Table 5 shows the observed and calculated Une ratios for these assumed conditions. The temperature is determined principally by the ratio (X3588+X3760)/(X5721+X6087), while the density is determined chiefly by X5159/(X5721 + X6087). Here, the uncertainty due to the interstellar extinction correction is considerable. If we adopt the reddening, E B _ V =0.25, the derived conditions are T= 4.7X10 4 K, N e = 3.2X 10 6 cm" 3 . Table 5 also shows the comparison of the observed and calculated Une ratios under these assumptions.
These results throw some Ught on the mechanism of energy input to the narrow-Une region. The bulk of the observational evidence has tended to favor the idea that, in Seyfert galaxies, the energy input occurs by photoionization by an approximate power-law spectrum, the extension into the ultraviolet region of the observed optical featureless continuum (see, e.g., ColUn-Souffrin 1978) . Although photoionization models fit the observed narrow-Une spectra of most Seyfert 1 galaxies reasonably well, colUsional or shockwave models also fit fairly well; the main discriminant has been that, in some Seyfert 1 galaxies and in many Seyfert 2 galaxies, the [O m] intensity ratio (X4959 + (Grandi 1978) , which, as we have seen in III Zw 77, extends to [Fe xiv] . This suggests that photoionization is the input mechanism even to the regions of highest observed ionization or else that, if there is a hightemperature corona, its properties are closely linked to the photoionization source. The line widths listed in Table 3 clearly show a progression either with ionization potential or with transition probability, both of which increase with increasing width. The greater line width of [Fe xi] X7892, with respect to the other "narrow" Unes in Seyfert 1 galaxies, was previously reported by Grandi (1978) and, of [Fe x] X6374, by Wilson (1979) , who also found a correlation in the same sense between Hne width and ionization potential in the Seyfert 1 galaxy NGC 3783. As he states, this probably indicates a systematic decrease of internal-velocity dispersion with increasing distance from the source of ionization within the narrow-line region, analogous to but smaller than the difference in internal-velocity dispersion between the central, small, broad-line region and the larger, hence on the average much more distant, narrow-line region.
The fact that, in III Zw 77, the highest-ionization lines have significant redshifts, rather than blueshifts as in most other Seyfert 1 galaxies with measurable [Fe x] and [Fe xi] (Grandi 1978; Wilson 1979) , must be connected somehow with the flow pattern and geometry of the narrow-line region close to the source of ionization.
In summary, it appears that most of the observed spectral features observed and measured in III Zw 77 can be understood on the basis of photoionization by a featureless continuum extending to high energies, well over 300 eV at least. The most likely interpretation is that the internal reddening is small and that the temperature in the regions that produce most of the stronger, narrow emission Unes is of order Tae2.5 X 10 4 K. There is a general decrease in internal velocity dispersion from lines of high ionization to low, probably indicating a decrease of velocity dispersion with increasing distance from the ionization source. This object will certainly repay further theoretical study and interpretation, and measurements in all wavelength regions as well.
